In this paper we shall investigate the possibility of steady, plane gas flows having streamlines which can be mapped conformally onto a family of parallel lines. We shall limit our consideration to flows of an ideal gas (that is, a nonviscous, thermally nonconducting gas with constant specific heats) in the absence of body forces. The investigation will include rotational as well as irrotational flows.
We shall employ the formulation of the basic gas flow equations due to Munk and Prim [l] . 1 This formulation includes the most general steady flows of an ideal gas in the absence of body forces.
is the continuity equation and the dynamic equation is
whence the integrability condition
where y denotes the adiabatic exponent, p the pressure, and w the reduced velocity vector related to the actual velocity vector v by w = ^ultimate (27/(7 -mp/p) + v* where p denotes the density.
Equations (1) and (2) will be referred to a plane, isothermal net £, rj in which the squared element of arc length is given by
where limitation of the net to a plane requires
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1 Numbers in brackets refer to the references cited at the end of the paper.
The curves J == const, will be taken as streamlines. Thus specialized, (1) and (2) Elimination of gw between (4) and (5) and of g between (3) Letting #(£) be an arbitrary constant, (4) implies g = g (v) and (3) then requires (12) In g -On + E.
This restricts the streamlines to a radial pencil of straight lines or parallel straight lines. The function w(rj) is not arbitrary, but is given implicitly by (12) and (4). By virtue of b(£) being zero, the w field is here irrotational.
This same geometric restriction applies also to the singular, physically trivial, case when w 2 = l. This is easily shown by use of (la). We have now established the theorem :
The only isothermal streamline patterns possible in steady plane flow of an ideal gas without body forces consist of concentric circles, radial straight lines, and parallel straight lines.
2.
This theorem was established from purely local considerations and, hence, remains valid for the separate regions of flow fields containing shocks or other discontinuities. The proof given presupposes the existence of (piecewise) continuous third order derivatives of w. It is of interest to note that the class of irrotational gas flows includes exactly the same flow patterns of the type considered as does the more general rotational class.
